Immunosuppressive effects of multiple myeloma are overcome by PD-L1 blockade.
Multiple myeloma is an incurable plasma cell malignancy. Patients who fail conventional therapy are frequently treated with hematopoietic stem cell transplantation (HSCT), which results in reduced tumor burden, but the patients subsequently relapse from sites of chemotherapy-resistant disease. Using the 5T33 murine model of myeloma and a previously successful immunotherapy regimen consisting of autologous (syngeneic) HSCT and cell-based vaccine administration, we were unable to improve survival of myeloma-bearing mice. The 5T33 tumor line, similar to malignant plasma cells from myeloma patients, expresses high levels of programmed death receptor ligand-1 (PD-L1), which binds to the inhibitory receptor, PD-1. We observed that T cells from myeloma-bearing mice express high levels of PD-1, which has also been observed in patients with multiple myeloma. These PD-1(+) T cells were exhausted and produced IL-10. Based on these observations, we combined HSCT with whole-cell vaccination and PD-L1 blockade. Inhibition of the PD-1/PD-L1 pathway with HSCT and whole-cell vaccination increased the survival of myeloma-bearing mice from 0% to 40%. These data demonstrate a role for PD-L1 in suppressing immune responses to myeloma and suggest that blockade of this pathway may enhance immunotherapy for this disease.